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Dynein takes its vimentin
 
ove over, vesicles. Intermediate filaments (IFs) are also a 
major cargo of microtubule-based motor proteins, according 
to new results from Helfand et al. on page 795. The results M
 
explain how rapid changes in IF 
structure are produced by transport 
of nonfilamentous vimentin particles.
Dynamic changes in vimentin IF 
structure occur at the onset of cell 
spreading, requiring the transport 
of vimentin particles along microtubules. 
The motor protein kinesin is responsible 
for plus-end–directed movement of 
vimentin toward the periphery of 
spreading cells. But bidirectional 
transport occurs, meaning kinesin 
is not the only motor protein involved.
Now, dynein is identified as the 
motor responsible for vimentin 
transport back toward the cell 
center. Helfand et al. found a strong 
in vivo association between vimentin 
Dynein (pink) transports vimentin (green) 
along microtubules.
 
ROCK-steady centriole migration
 
entriole migration to the midbody 
during cytokinesis initiates exit 
from mitosis and the final separation 
of dividing cells. New results by 
Chevrier et al. on page 807 
indicate that this migration is dependent 
on a Rho-associated kinase in a 
process that may link two distinct 
events in cytokinesis.
Both the mother and daughter 
centrosomes are made up of a centriole 
and the surrounding pericentriolar 
matrix (PCM). The mother centriole is 
normally rather immobile, remaining 
near the cell center throughout most 
of the cell cycle. In late telophase, 
however, the mother centriole 
migrates to the cytoplasmic bridge 
tethering the daughter cells, signaling 
the end of mitosis and separation 
of the cells. Upon exit from mitosis, 
the mother centriole again returns 
to a nearly immobile state near the 
cell center.
This behavior of the mother centriole 
at the end of mitosis is dependent on a 
C
 
particles and both dynein and components of dynactin, a 
dynein-associated complex.
Disruption of dynein activity caused massive relocation of 
vimentin filaments to the cell periphery, 
due to continued transport by kinesin. 
Thus, transport and maintenance of 
vimentin filaments are balanced by its 
association with the two motors. Vimentin 
is one of the most abundant proteins in 
fibroblasts and, given its strong association 
with dynein, is probably a major cargo 
for the motor protein.
When dynein activity was inhibited, a 
disrupted Golgi structure was seen along 
with the altered vimentin IF organization. 
The Golgi changes occurred before any 
obvious disruption in microtubule 
organization, suggesting that IFs may 
also function in the organization and 
distribution of the Golgi and possibly 
of other membranous organelles.
 
 
 
 
 
Rho-associated kinase, p160ROCK, 
which Chevrier et al. found at the PCM 
of the mother centriole. Premature 
migration toward the midbody could 
be initiated by interference with 
p160ROCK, indicating that this 
activity suppresses mother centriole 
movement. This effect is actin 
independent, but microtubule 
dependent. Possibly, p160ROCK
prevents asymmetric microtubule 
organization required to direct mother 
centriole migration to the midbody.
p160ROCK also acts on the 
centrosome itself to keep the two 
centrioles together. During S and G2 
phases, mother and daughter centrioles 
are normally found in close proximity. 
Inhibition of p160ROCK activity 
resulted in wider than normal separation 
of the two centrioles in these phases. 
p160ROCK was found in a linking 
structure between the two centrioles. 
Thus, the down-regulation of Rho, 
which is known to occur in late 
telophase, may lead to relaxation of this 
tether by inhibiting p160ROCK. This 
would allow the centrioles to separate 
and the mother centriole to migrate to 
the midbody. In the future, the group 
hopes to identify substrates of the 
kinase at the centrosome. 
 
 
Centrioles (white spots) separate when 
p160ROCK is inhibited (bottom cell).
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